WO 2004/094642 



1/26 




PCT7IT2004/000227 



AU3 R US 

1/ 



Copies 
2 1 0.5 0.2 



;•; • A- 



4MM 



i : v 



•at 



.;v. 
- J 



EMCVwt 
EMCVmut 
NRF 



RE* 



Ludferase 



100000 



8 



10000 



100 



10000 



100 



J 












LL- 
CS 


P 


i 






ft 




8% 


3% 

W ■ " * 

V. 




ID 






□ CMV 



[23 EMCVWt 



EMCVmut 



NRF 



50% 
X=1299 




10% 
X=126 




0.6% 
X=54 





5% 




X=34 








p 



54% 
X=179 




P 



48% 
X=882 






20% 
X=1270 









0.2% 














P 














& 




& 






3% 




6 




X=27 


& 


F 






P 










6 




FT-'' : .^^^H 




to 




B 



<0.1% 





0.2% 




{ *• 




7% 
X=33 




2? 





1.2% 
X=20 




A 











w w w w 



GFP 

30% 
Mean = 91 



GFP 



GFP 




Figure 1 



WO 2004/094642 



2/26 



a 



AU3 R U3 



PCT/TT2004/000227 



AU3 R U5 

JJ 



sb 

Luciferase 



rgeneri^yijigRE; 



SA 



m.CMV PGK 
UB1C 



x 
z> 

8 



3 





i fi i ■ 












□ 



QpAy CTeX tucifsrase . 




GFP 



2 , ANGFR 



mm 






g 



|;cfN>"'" v GF P * 'ill 




phi 



GFP 



UL 
O 



GFP 



GZ3B3 



GFP 



]B|i 



ANGFR 



^i|WPRE| 



Figure 2 




6 




52% 
X=99 


P 
























) 


2%l 
'==64 

.'J 'i 


10.% 
X=21 
^ Yp105 

Kip . " 


I 









1* 


4% 




X=11 




Y=115 





6% 
X=7 







p 


11% 

iss - • x=18 


p 









GFP 



WO 2004/094642 



3/26 



PCT/TT2004/000227 




GFP 



Figure 3 



WO 2004/094642 



4/26 



PCT7TT2004/000227 




BFU-E CFU-GM 




GFP 



WO 2004/094642 



5/26 



PCT/TT2004/000227 




Figure 5 



WO 2004/094642 



6/26 



PCT/TT2004/000227 




Figure 6 


























> ■Li—*' / , - .1 



WO 2004/094642 



7/26 



PO7IT2004/000227 



Dram (9390) 
pUC19 
2M«I(8934) 
i4wn(8934)\ 
SV40polyAoriR| 

Sfl I (888 
dR3RU5 
dNEF 
Kpn I (8288) 
Xsp718(8284y 
Acc 651 (8284)) 
Wpre 
Fan 911 (7921 
/yZ MI (7921 
Sal I (7674) 
GFP 
Pin AI (6932] 
^gel(6932; 
Arc I (675 
Spe 1(6669] 
hPGK 
(641< 
J5k>RV(6399 
minhCi 
5^I(607< 
JSfrpV(607< 
0^451(6076)^ 
BstBl(6076) 
Asu H (6076) 

(utiferase 

5grAI(4815) 



pUC19 



RRL-MA-1-lucif/GFP 

9613 bp 



"RSV 
"RU5 

>BS SL123 
\ *AfruI(2825) 

SL4 mgag 
denvRFI 
jRRE 
denyRF2 

PPT 

^pDI(4i39) 
i Gto I (413j9) 
\SwBI(41j72) 
Maml(4ip) 
cte element -«j SV40 (late) pA 
A»fll(4589) 



Fig 7a 



WO 2004/094642 



8/26 



PCTYIT2004/000227 



Fig. 7b (1 of 3) 

caggtggcacttttcggggaaatgtgcgcg^ 

caataacrctgataaatgcttcaataatattgaaaaaggaagag^ 

gcggcatmgccttcctgttmgctcacccagaaacgctggtgaaagtaaaagatg4tgaagate 

gggttacatcgaactggatctcaacagcggtaagatccttgagagtttte 

taaagttctgctotgtggcgcggtattatcccgtattgacgccgggcaagagcaactcjggto 

atgacttggttgagtactcaccagtcacagaaaagcatc^ 

aaccatgagtgataacactgcggccaacttac^ 
atgggggatcatgtaactcgccttgatcgttgggaa^ 

gatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccgg 
actggatggaggcggataaagttgcaggaccacttctg^ 

agccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagecctcccgtatcgte 

gacggggagtcaggcaactatggatgaacgaaatagacagatcgc^^ 

gteagaccaagtttactcatatatacmagattga 

atctcatgaccaaaatcccttaacgtgagtm^ 

atcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgcto^ 

accaactcttmccgaaggtaactggctt^ 

accacttcaagaactetgtagcaccgcctacatacctcgctctgctaatcctgttac 

tcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtc^ggctgaacg 

acagcccagcttggagcgaacgacctacaccgaactgagatacrt^ 

gaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagdgcgcacgagggagcttccaggg 

ggaaacgcctggtatctttatagtcctgte^ 

cggagcctatggaaaaacgccagcaacgcggcctttttac^ 

cgttatcccctgattctgtggataaccgtatt^ 

cagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctcticcccgcgcgttggccgattcattw 

tgcagctggcacgacaggmcccgactggaaagcgggcagtgagcgcaacgca^ttaatgtgagttagcte 

gcaccccaggctttacacmatgcttccggctcgtatgttgtgtggaattgtgagcggataac^ 

tatgaccatgattacgccaagcgcgcaattaaccctM^ 

tgcaatactcttgtagtcttgcaaca^ 

cgattggtggaagtaaggtggtacgatcgtgccttattaggaaggcaacagacgg^ 
gaattgccgcattgcagagatattgtatttaagtgc^ 

ctgggagctctctggctaactagggaacccactgcttaagccteaataaagcttgc^^ 

gtctgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaa^ 

gggacctgaaagcgaaagggaaaccagagctctctcga^ 

gaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggagagagatgggtgcgagagcgtc 

agtattaagcgggggagaattagatcgcgatgggaaaaaattcggttaag 

acatatagtatgggcaagcagggagctagaacgattcgcagttaatcctggcctgttag^ 

aatactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataatacagto 

gtgtgcatcaaaggatagagataaaagacaccaaggaagcto 

caccgcacagcaagcggccgctgatcttcagacctggaggaggaga 

tataaagtagtaaaaattgaaccattagga^^ 

cagtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgcagcctc^ 
tacaggccagacaattattgtctggtatagtgcagcagcaga^ 

gcaactcacagtctggggcatcaagcagctccaggcaagaatcctggctgtggaaagatacctaa^ 

tggggamggggttgctctggaaaactcamgcaccactgctgtgccttggaatgctagttggagta^ 

agatttggaatcacacgacctggatggagtgggacagagaM 

atcgcaaaaccagcaagaaaagaatgaacaagaattattggaatt^^ 

caaattggctgtggtatataaaattattcat^ 

gaatagagttaggcagggatattcaccattatcgttte^ 
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Fig. 7b (2of 3) 

gaatagaagaagaaggtggagagagagacagagacagatccattcgattagtgaacggatctcgacggtatcggttaact 
tttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaacta 
aagaattacaaaaacaaattacaaaaattcaaaattttatcgatcacgagactagcctcgagagatctga^ 
accacaWgtagaggttttacttgctttaaaaa^ 

ttgttaacttgtttattgcagcttataatggttacaaataaggcaatagcatcacaaamcacaaataaggcatttttttcac^ 
ttctagtmggmgtccaaactcatcaatgtatcttatcatgtctggatctcaaatccctcggaagctgcgcctgtcttaggttgg 

agtgatacatttttatcacttttacccgjcm^ 

ctctcttacccgtcattggctgtccagcttagctcgcaggggaggtggtctggatcctctagaattacacggcgatcW^ 

ccttettggcc^tgaggatctetctgattmcttgcgtcgagt^ 
ctcctccgcgcaactttttcgcggttgttacttgactgg^ 

aaacaacaacggcggcgggaagttcaccggcgtcatcgtcgggaagacctgcgacacctgcgtcgaagatgttggggt 
gttggagcaagatggattccaattcagcgggagccacctgatagcctttgtacttaatcagagacttcaggcggtcaacgat 

gaagaagtgttcgtcttcgtcccagtaagctatgtctcw 
cggattgtttacataaccggacataateataggacctctca^ 

tccagatccacaaccttcgcttcaaaaaatggaacaactttaccgaccgcgcccggtttotcatccccctcgggtgtaatcag 

aatagctgatgtagtctcagtgagcccatatccttgcctgatacctggcagatggaaqctettggcaaccgcttccc^ 

ccttagagaggggagcgccaccagaagcaatttcgtgtaaattagataaa^ 

aaggagaatagggttggcaccagcagcgcactttgaatcttgtaatcctgaaggctqctcagaaacagctcttcttcaaatct 

atacattaagacgactcgaaatccacatatcaaatatccgagtgtagtaaacattccaaaaccgtgatggaatggaacaaca 

cttaaaatcgcagtatccggaatgatttgattgccaaaaataggatctctggcatgcgagaatctcacgcaggcagttctatg 

aggcagagcgacacctttaggcagaccagtagatccagaggagttcatgatcagtgcaattgtcttgtccctatcgaagga 

ctctggcacaaaatcgtattcattaaaaccgggaggtagatgagatgtgacgaacgljgtacatcgactgaaate^ 

tcxgttttagaatccatgataataatttmggatgattgggagctttttttgcacgttcaaaattttttgcaacccctttttggaaacg 

aacaccacggtaggctgcgaaatgcccatactgttgagcaattcacgttcattataaatgtcgttcgcgggcgcaactgcaa 

ctccgataaataacgcgcccaacaccggcataaagaattg^ 

gcccatatcgWcatagcttctgccaaccgaacggacatttcgaagtactcagcgtaagtgatgtccacctcgate^ 

ctgtaaaagcaattgttccaggaaccagggcgtatctcttcatagccttatgcagttgctctccagcggttccatcttccagcg 

gatagaatggcgccgggcctttctttatgttmggcgtcttccatggtgaattccgcggaggctggatcggtcccggtgt^ 

tatggaggtcaaaacagcgtggatggcgtctccaggcgatctgacggttcactaaapgagctctgcttatataggcctccca 

ccgtacacgcctaccctcgagaagcttgatatcgaattcccacggggttggggttg(jgcctma:aaggcagccctgggtt 

tgcgcagggacgcggctgctctgggcgtggttccgggaaacgcagcggcgccgaccctgggtctcgcacattcttcacg 

tccgttcgcagcgtcacccggatcttcgccgctacccttgtgggccccccggcgacgcttcctgctccgcccctaagtcgg 

gaaggttccttgcggttcgcggcgtgccggacg^gacaaacggaagccgcacgtctcactagtaccctcgcagacggac 

agcgccagggagcaatggcagcgcgccgaccgcgatgggctgtggccaatagcjggctgctcagcggggcgcgccga 

gagcagcggccgggaaggggcggtgcgggaggcggggtgtggggcggtagtgtgggccctgttcctgcccgcgcgg 

tgttccgcattctgcaagcctccggagcgcacgtcggcagtcggctccctcgttgaccgaatcaccgacctctctccccag 

ggggatccaccggtcgccaccatggtgagcaagggcgaggagctgttcaccggggtggtgcccatcctggtcgagctg 

gacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcga'tgccacctacggcaagctgaccct 

gaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtgaccaccctgacctacggcgtgcagtgctt 

cagccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcacc 

atcttcttcaaggacgacggcaactacaagacccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgcatcg 

agctgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacg 

tctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcgt 

gcagctcgccgaccactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgag 

cacccagtccgccctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgg 

gatcactctcggcatggacgagctgtacaagtaaagcggccgcgtcgacaatcaacctctggattacaaaatttgt^ 

attgactggtattcttaactatgttgctccttttacgctatgtggatacgctgctttaatgccmgtatcatgcta^ 

ggcmcatmctcctccttgtataaatcctggttgctgtctctttatgaggagttgtggcccgttgtcaggcaacgtggc^ 
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Fig. 7b (3 of 3) 

gtgcactgtgtttgctgacgcaacccccactggttggggcat^ 

cctccctattgccacggcggaactcatcgccgcctgccttgcccgctgctggacaggggctcggctgttgggcactgaca 

attccgtggtgttgtcggggaagctgacgtcctttccatggctgctcgcctgtgttgccacctggattctgcgcgggacgtcc 

ttctgctacgtcccttcggccctcaatccagcggaccttccttcccgcggcctgctgccggctctgcggcctcttro 

cgccttcgccctcagacgagtcggatctcccmgggccgcct(xccgcctggaattcgagctcggtacctttaaga^ 

gacttacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaagggctaattcactcccaacgaag 

acaagatctgcttmgcttgtactgggtctctctggttagaccagatctgagcctgggagctctctggct^ 

actgcttaagcctcaataaagcttgccttgagtgcttc^^ 
ctcagacccttttagtcagtgtggaaaatctctagcagtag^ 

gaatatcagagagtgagaggaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttca^ 

aagcattttWcactgcattctagttgtggmgtccaaactcatcaatgtatcttatcatgtctggctcte^ 

ctccgcccagttccgcccattctccgccccatggctgactaatt^^ 

agctattccagaagtagtgaggaggctttmggaggcctaggc^ 

cgtattacgcgcgctcactggccgtegttttacaacgte^ 

gcacatccccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgcagcctgaa 
tggcgaatggcgcgacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctac 

acttgccagcgccctagcgcccgctcctttcgctttetto^ 

aatcgggggctcccmagggttccgatttagtgctttac^ 

agtgggccatcgccctgatagacggttmcgcccmgacgttggagte^ 

gaacaacactcaaccctatctcggtctattctmgamataagggattttgccgatttcggcc^ 

tttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcc 
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Fig. 8b (1 of 3) 

caggtggcactttteggggaaafgt^ 
caataaccctgataaatgctto 

gcggcatmgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagate 
gggttacatcgaactggatctcaacagcggtaagatcctt^ 
taaagttctgctatgtggcgcggtattate 
atgacttggttgagtactcaccagtcacagaaaagcatct^ 

aaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaM 

aigggggatcatgtaactcgccttgatcgttgggaac^^ 

gatgcctgtagcaatggcaacaacgttgcgcaaactattaact^ 

actggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggctggttt^ 

agccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccctoccgtatcgtagto 

gacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcatt 

gtcagaccaagtttactcatatatacttta^^ 

atctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagate 

atccttttWctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctac^ 

accaactcttmccgaaggtaactggcttcagcagagcgcagataccaaatactgtcctte 

accacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttacc 

tcgtgtcttaccgggttggactcaagacgate^ 

acagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgc 

gaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccaggg 

ggaaacgcctggtatcWatagtcctgtcgggtttcgccacctetgacttgagcgtcgat^ 

cggagcctatggaaaaacgccagcaacgcggccttttta^ 

cgttatcccctgattctgtggataaccgtattaccgcctttgag^gagctgataccg 

cagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcat^ 
tgcagctggcacgacaggtttcccgactggaaagc^^ 

gcaccccaggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataac^ 

tatgaccatgattacgccaagcgcgcaattaaccrt^ 

acgttgtatccatatcataatatgtacatttatattggctcatgtccaacattaccgc 

atagtaatcaattacggggtcattagttcatagcccatatatggagttccgcgttacata^ 

ctgaccgcccaacgacccccgcccattgacgtea 

cgtcaatgggtggagtatttacggtaaactgcc^ 

cgtcaatgacggtaaatggcccgcctggcattatgccc^ 

attagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgggcgtggatagcggW^ 

aagtctccaccccattgacgtcaatgggagtttg^ 

ccccattgacgcaaatgggcggtaggcgtgtacggtg^ 

ctggttagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaagccto 
gtgcttcaagtagtgtgtgcccgtctgtt^ 

ctagcagtggcgcccgaacagggacctgaaagcgaaagggaaaccagagctctctcgacgcaggactcggcttgctga 
agcgcgcacggcaagaggcgaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggaga 
gagatgggtgcgagagcgtcagtattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccaggggg 
aaagaaaaaatataaattaaaacatatagtetgggcaagcagggagctagaacgattogcagtt 



atacagtagcaaccctctattgtgtgcatca^ 

agcaaaacaaaagtaagaccaccgcacagcaagcggccgctgatcttcagacctggaggaggagatatgagggacaat 

tggagaagtgaattatataaatataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagag^ 

gtgcagagagaaaaaagagcagtgggaataggagctttgtta^ 
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Fig. 8b (2 of 3) 

gaggcgcaacagcatctgttgcaactcacagtctggggcatcaagcagctccaggqaagaatcctggctgtggaaagata 

cctaaaggatcaacagctcctggggatttggggttgctctggaaaactcatttgcaccactgctgtgccttggaatg^ 

gagtaataaatctctggaacagattggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagctta 

atacactccttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagttt 

gtggaattggtttaacataacaaattggctgtggtatataaaattatte^ 

tttttgctglacmctatagtgaalagagttaggcagggatattcaccattatcgtttcagacccacctcccaaccccgagggg 

acccgacaggcccgaaggaatagaagaagaaggtggagagagagacagagacagatccattcgattagtgaacggatc 

tcgacggtatcggttaacttttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtagacataatag 

caacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttatcgatcacgagactagcctcgagag 

atctgatcataatcagccataccacatttgtagaggttttacttgctttaaaaaacctcccacacctccccctgaacctgaaaca 

taaaatgaatgcaattgttgttgttaacttg^ttgcagcttataatggttacaaataaggcaatagcatcacaaatttcacaaa 

taaggcattttWcactgcattctagttttggmgtccaaactcatcaatgtatcttatcatg^ctggatctc 

ctgcgcctgtcttaggttggagtgatacatttttatcacttttacccgtcmggattaggcagtagctct^ 

taggttagtgaaaaatgtcactctcttacccgtcattggct^ 

gaattggccgctttacttgtacagctcgtccatgccgagagtgatcccggcggcggtcacgaactccagcaggaccatgtg 
atcgcgcttctcgttggggtctttgctcagggcggactgggtgctcaggtagtggttgtcgggcagcagcacggggccgtc 
gccgatgggggtgttctgctggtagtggtcggcgagctgcacgctgccgtcctcgatgttgtggcggatcttgaagttcacc 
ttgatgccgttcttctgcttgtcggccatgatatagacgtt^ 

gtcctccttgaagtcgatgcccttcagctcgatgcgg^caccagggtgtcgccctcgaacttcacctcggcgcgggtcttgt 

agttgccg^cgtccttgaagaagatggtgcgctcctggacgtagccttcgggcatggcggacttgaagaag^gtgctgctt 

catgtggtcggggtagcggctgaagcactgcacgccgtaggtcagggtggtcacgagggtgggccagggcacgggca 

gcttgccggtggtgcagatgaacttcagggtcagcttgccgtaggtggcatcgccctpgccctcgccggacacgctgaact 

tgtggccgtttacgtcgccgtccagctcgaccaggatgggcaccaccccggtgaacagctcctcgcccttgctcaccatgg 

tgaattccgcggaggctggatcggtcccggtgtcttctatggaggtcaaaacagcgtggatggcgtctccaggcgatctga 

cggttcaxrtaaacgagctctgcttatataggcctcccaccgtacacgcctaccctcgagaagcttgatatcgaattcTC 

ggttggggttgcgccttttccaaggcagccctgggtttgcgcagggacgcggctgctctgggcgtggttccgggaaacgc 

agcggcgccgaccctgggtctcgcacattcttcacgtccgttcgcagcgtcacccggatcttcgccgctacccttgtgggc 

cccccggcgacgcttcctgctccgcccctaagtcgggaaggttccttgcggttcgcggcgtgccggacgtgacaaacgg 

aagccgcacgtctcactagtaccctcgcagacggacagcgccagggagcaatggqagcgcgccgaccgcgatgggct 

gtggccaatagcggctgctcagcggggcgcgccgagagcagcggccgggaaggggcggtgcgggaggcggggtgt 

ggggcggtagtgtgggccctgttcctgcccgcgcggtgttccgcattctgcaagcctccggagcgcacgtcggcagtcgg 

ctccctcgttgaccgaatcaccgacctctctccccagggggatcccccgggctgcaggaattcgggccgcggccagctcc 

ggcgggcagggggggcgctggagcgcagcgcagcgcagccccatcagtccgcaaagcggaccgagctggaagtcg 

agcgctgccgcgggaggcgggcgatgggggcaggtgccaccggccgcgccatggacgggccgcgcctgctgctgtt 

gctgcttctggggg^gtcccttggaggtgccaaggaggcatgccccacaggcctgtacacacacagcggtgagtgctgca 

aagcctgcaacctgggcgagggtgtggcccagccttgtggagccaaccagaccgtgtgtgagccctgcctggacagcgt 

gacgttctccgacgtggtgagcgcgaccgagccgtgcaagccgtgcaccgagtgcgtggggctccagagcatgtcggc 

gccgtgcgtggaggccgacgacgccgtgtgccgctgcgcctacggctactaccaggatgagacgactgggcgctgcga 

ggcgtgccgcgtgtgcgaggcgggctcgggcctcgtgttctcctgccaggacaagcagaacaccgtgtgcgaggagtg 

ccccgacggcacgtattccgacgaggccaaccacgtggacccgtgcctgccctgcaccgtgtgcgaggacaccgagcg 

ccagctccgcgagtgcacacgctgggccgacgccgagtgcgaggagatccctggccgttggattacacggtccacacc 

cccagagggctcggacagcacagcccccagcacccaggagcctgaggcacctccagaacaagacctcatagccagca 

cggtggcaggtgtggtgaccacagtgatgggcagctcccagcccgtggtgacccgaggcaccaccgacaacctcatcc 

ctgtctattgctccatcctggctgctgtggttgtgggccttgtggcctacatagccttcaagaggtggaacagggggatcctct 

agagtcgagtctagagtcgacaatcaacctctggattacaaaatttgtga^ 

acgctatgtggatacgctgctttaatgccWgtatcatgrt^ 

gttgctgtctcWatgaggagttgtggcccgttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaaccccca 
ctggttggggcattgccaccacctgtcagctcctttccgggactttcgctttccccctccctattgccacggcggaactcatcg 



WO 2004/094642 



14/26 



PCT/TT2004/000227 



Fig. 8b (3 of 3) 

ccgcctgccttgcccgctgctggacaggggctcggctgttgggcactgacaattccgtggtgttgtcgggg^ 
ccmccatggctgctcgcctgtgttgccacc^ 

cggac<^ccttcccgcggcctgctgccggctctgcggcctcttccgcgtcttcgccttcgccctcagacgagtcgga^^ 

cctttgggccgcctccccgcctggaattcgagctcggtacctttaagaccaatgacttacaaggcagctgtagatcttagcca 

ctttttaaaagaaaaggggggactggaagggctaattcactcccaacgaagacaagatctgctttttgcttgtactgggtctct 

ctggttagaccagatctgagcctgggagctetetggctaa^ 
gtgcttcaagtagtgtgtgcccgtctgttgjgtga^ 

ctagcagtagtagttcatgtcatcttattattcagtatttataacttgcaaagaaatgaatatcagagagtgagaggaacttgttta 
ttgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggttt 

gtccaaactcatcaatgtatcttatcatgtctggct^ 
atggctgactaattttttttatttatgcagag 

tggaggcctaggctmgcgtcgagacgtacccaattcgccctatagtgagtcgtattacgcgcgctcactggccgtcgtttta 
caacgtcgtgactgggaaaaccctggcgttacccaacttaatcgccttgcagcacatccccctttcgccagctggcg^ 
gcgaagaggcccgcaccgatcgcccttcccaacagttgcgcagcctgaatggcgaatggcgcgacgcgccctgtagcg 
gcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttc 

gctttettcccttccmctegccacgttagccggctttoc^ 

tgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggt^ 

gcccmgacgttggagtccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctc^ 

Wgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgamaacaaaaatttaacgcgaattttaacaaa 

atattaacgtttacaatttcc 
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caggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgaga 
caataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattccctttttt 

gcggcatmgccttcctgttmgrtcacccagaaacgrt 



atgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccat 

aaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaac 

atgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccac 

gatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaatt^ 

actggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggctgg^ttgctgataaatctgg 

agccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgtagttatctacac 

gacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaact 

gtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaag^ 

atctcatgaccaaaatcccttaacgtgagttttcgtto 

atccttttmctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgc^ 
accaactcttmccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggcc 
accacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcga 
tcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggtt^ 

acagcccag 



gaa£ wi 

ggaaa^gcctggtot<^tagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttg^ 
cggagcctatggaaaaacgccagcaacgcggccttttacggttcrt^ 

cgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctQgccgcagccgaacgaccgagcg 
cagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaa 
tgcagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattag 
gcaccccaggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaamcacacaggaaacagc 

talgaccatgattacgccaagcgcgcaattaaccctcrc 

tgcaatactcttgtagtcttgcaacatggtaacgatgagttagcaacatgccttacaaggagagaaaaagcaccgtgcatgc 
cgattggtggaagtaaggtggtacgatcgtgccttattaggaaggcaacagacgggtctgacatggattggacgaaccact 
gaattgccgcattgcagagatattgtatttaagtgcctagctcga 

ctgggagctctctggctaactagggaacccactgcttaagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgccc 
gtctgttgtgtgactctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggcgcccgaa^ 



gaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggagagagatgggtgcgagagcgtc 
agtattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaa 
acatatagtatgggcaagcagggagctagaacgattcgcagttaatcctggcctgttagaaacatcagaaggctgtagaca 

aatactgggacagctacaaccatcccttcagacaggatcagaagaac^ 

gtgtgcatcaaaggatagagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaagac 

caccgcacagcaagcggccgctgatcttcagacctggaggaggagatatgagggacaattggagaagtgaattatataaa 

tataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagag 

cagtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgcagcctcaatgacgctgacgg 

tacaggccagacaattattgtctggtatagtgcagcagcagaacaatttgctgagggctattgaggcgcaacagcatctgtt 

gcaactcacagtctggggcatcaagcagctccaggcaagaatcctggctgtggaaagatacctaaaggatcaacagctcc 

tggggatttggggttgctctggaaaacteaWgcaccactgctgtgccttggaatgctagttggagtaataaatctctggaac 



tcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagtttgtggaattggtttaacataac 
aaattggctgtggtatataaaattattcataatgatagtaggaggcttggtaggttlaagaatagttttt 
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jgttaacttt 

taaaagaaaagggggg^ggggggtocagtgcagggga^ 

gaattacaaaaacaaattacaa^ 

cacaffigtogaggttttacttgcmaaaaaac^ 

ttaacttgtttattgcagcttataatggttacaaataaggcaatagcate 

tagttttggWgtccaaactcatcaatgtatcttatcatgtctggatctcaaato 

tgatacatttttatcacttttacccgtcmggattaggcagtagctctgacggcccte 

ctcttacccgtcattggctgtccagcttagctcgcaggggaggtggtctggatccctggatatcaagaatte 

cagatcctctagaattacacggcgatcmccgcc^ 

taagaccmcggtacttcgtccacaaacacaactcctccgcgcaactttttcgcggttgttactt 

gatctcttmccgtcategtcmccgtgctccaaaacaacaacggcggcgggaagttcaccg^^ 

cctgcgacacctgcgtcgaagatgttggggtgttggagcaagatggattccaattcagcgggagccacctgatagw 

acttaatcagagacttcaggcggpcaacgatgaaga 



cctctttgattaacgcccagcgtmcccggtatccagatccacaaccttcgcttcaaaaaatggaa^ 

cccggtttatcatccccctcgggtgtaat^ 
tggaacctcttggcaaccgcttcccfcgacttcc^ 
cgtamgtcaatcagagtgctmggcgaagaaggagaatagg^ 
aggctcctcagaaacagctcttcttcaaatctatacattaagacgactcgaaatccacatate 

attccaaaaccgtgatggaatggaacaacacttaaaate^ 

atgcgagaatctcacgcaggcagttctatgaggcagagcgacaccmaggcagaccagtagatccagaggagttcatga^ 

cagtgcaattgtcttgtccctatcgaaggactctggcacaaaatcgtattcattaaaaccg 

acgtgtacatcgactgaaatccctggtaatccgttttagaatccatgataataat^ 

caaaattttttgcaaccccttm^ 

taaatgtcgttcgcgggcgcaactgcaactccgataaataac^^ 

ctgcatacgacgattctgtgamgtattcagccc^ 

cgtaagtgatgtccacctcgatatgtgcatctgtaaaa^ 

g^gctctccagcggttccatcttccagcggatagaatggcgccgggccmcmatgttttt 

gatccccctggggagagaggtcggtgattcggtcaacgagggagccgactgccgacgtgcgctccggaggcttgcaga 

atgcggaacaccgcgcgggcaggaacagggcccacactaccgccccacaccccgcctcccgcaccgccccttcccgg 

ccgctgctctcggcgcgccccgctgagcagccgc^ 
gcgctgtccgfrtgcgagggtactagtgagacg^ 

cttcccgacttaggggcggagcaggaagcgtcgccggggggcccacaagggtagcggcgaagatccgggtgacgctg 

cgaacggacgtgaagaatgtgcgagacccagggtcggcgccgctgcgtttcccggaaccacgcccagagcagccgcg 

tccctgcgcaaacccagggctgccttggaaaaggcgcaaccccaaccccgtgggaattcgatatcaagctt^^ 

tmggaatctatccaagtcttatgtaaatgcttatgtaaaccataatataaaagagtgctgatltmg 

ctaacattcttctctcgtgtgmgtgtctgttcgccatoccgtctccgctcgtcac^ 

agatcccggtcaccctcaggtcgggtcgacaaccatggtgagcaagggcgaggagctgttcaccggggtggtgcccatc 

ctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatgccacctacgg 

caagctgaccctgaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtgaccaccctga 

gcgtgcagtgcttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtc 

caggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgccgaggtgaagttcgagggcgacaccctg 



acagccacaacgtctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaacatcgag 
gacggcagcgtgcagctcgccgaccactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaac 
cactacctgagcacccagtccgccctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagtt^ 
ccgccgccgggatcactctcggcatggacgagctgtacaagtaaagcggcctcgacaatcaacctctggattacaaaa 
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tcccgtatggctttcattttctcctccttgtataaatcctggttgctgtctctttatgaggagttgtggcccgttgtcaggcaacgtg 

gcgtggtgtgcactgtgmgctgacgcaacccccactggttggggcattgccaccacctgtcagctcctttccgggacm 

gctttccccctccctattgccacggcggaactcatcgccgcctgwjttgcccgctgctggacaggggctcggctgttgggc 

actgacaattccgtggtgttgtcggggaagctgacgtcctttccatggctgctcgcctgtgttgccacctggattctgcgcgg 

gacgtccttctgctacgtcccttcggccctcaatccagcggaccttccttcccgcggcctgctgccggctctg^^ 

cgcgtcttcgccttcgccctcagacgagtcggatctcrc^ 

gaccaatgacttacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaagggctaattcactccca 
acgaagacaagatctgcttmgcttg^tgggtctctctggttagaccagatctgagcctgggagctctctggcta^ 

gaacccactgcttaagcctcaataaagcttgcctt^ 
agatccctcagacccttttagtcagtgtegaaaatctctag^ 

agaaatgaatatcagagagtgagaggaacttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttca 

caaataaagcatttttttcactgcattctagttgtggmgtccaaactcatcaatgtatcttatcatg^^^ 

ccctaactccgcccagttccgcccattctc^ 

cctctgagctattccagaagtagtgaggaggctttmggaggcctaggctmgcgtcgagacgtacccaattcgccct^ 
tgagtcgtattacgcgcgctcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttac 
ttgcagcacatccccctttcgccagctggcgtaatagcgaagaggcccgcaccgategcccttcccaacagttgcgcagc 
ctgaatggcgaatggcgcgacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgacc 

gctacacttgccagcgccctagcgcccgctcctttegc^^ 

ctctaaatcgggggctccctttaggg^ccgatttagtgctttacggcacctcgaccccaaaaaacttg 
cacgtagtgggccatcgccctgatagacggtttttcgcccmg^ 

aactggaacaacactcaaccctatctcggtctattctmgatttataagggatmgccgamcggcctattggttaaa 
gctgatttaacaaaaatttaacgcgaattttaac aaaatattaacgtttac aatttcc 
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caggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgaga 
caataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattcccUUU 

gcggcatmgccttcctgttmgcteacccagaaacgctgg^ 



taaagttctgctatgtggcgcggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcatacactattctcaga 
atgacttggttgagtactcaccagtcacagaaaagcatcttac^ 

aaccatgagtgataacactgcgg(xaacttacttctgacaacgatcggaggaccgaaggagctaaccgctttm 
atgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccac 

gatgcctgtagcaatggcaacaacgttgcgcaaactatt^^ 

actggatggaggcggataaag^gcaggaccacttctgcgctcggcccttccggctggctggtttattgctgataaatctgg 
agccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagcccteccgtatcgtagttatctacao 
gacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaact 

gtcagaccaagtttactcatatatactttagattga^ 
atctcatgaccaaaatcccttaacgtgagttttagt^ 
atccttttmctgcgcgtaatctgctgcttgcaaacaa^ 
accaactcttfficcgaaggtaactggcttcagcagagcgcagatarc 

accacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcga^ 



acagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttccc 

gaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccaggg 

ggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgattmgtgatgctcg^agg 

cggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggcctmgctcacatgtte 

cgttatcccctgattctg^ggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcg 

cagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaa 

tgcagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattag 

gcaccccaggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcac 

tatgaccatgattacgccaagcgcgcaattaaccctcactaaagggaacaaaagctggagctgcaagcttggccattgcat 

acgttgtatccatatcataatatgtacatttatattggctc^^ 

atagtaatcaattacggggtcattagttcatagcccatatatggagttccgcgttacataacttacggtaaatggcccgcctgg 
ctgaccgcccaacgacccccgcccattgacgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattga 

cgtcaatgggtggagtatttacggjaaactgcccacttg^^ 

cgtcaatgacggtaaatggcccgcctggcattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgt 
attagtcatcgctattaccatggtgatgcggtmggcagtacatcaatgggcgtggatagcggmgactcacggggattte 
aagtctccaccccattgacgtcaatgggagmgtmggcaccaaaatcaacgggactttccaaaatgtcgtaacaactccg 
ccccattgacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagctcgtttagtgaaccggggtctct 



gtgcttcaagtagtgtg^cccgtetgttgtgtgactctggtaactagagatc^ 

ctagcagtggcgcccgaacagggacctgaaagcgaaagggaaaccagagctctctcgacgcaggactcggcttgctga 

agcgcgcacggcaagaggcgaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggaga 

gagatgggtgcgagagcgtcagtattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccaggggg 

aaagaaaaaatataaattaaaacatatagtatgggcaagcagggagctagaacgattcgcag^taatcctggcctgtte 

acatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatata 

atacagtagcaaccctctattgtgtgcatcaaaggatagagataaaagacaccaaggaagctttagacaagatagaggaag 

agcaaaacaaaagtaagaccaccgcacagcaagcggccgctgatcttcagacctggaggaggagatatgagggacaat 

tggagaagtgaattatataaatataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtg 

gtgcagagagaaaaaagagcagtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgc 
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Fig. 10 b (2 of 3) 

cctaaaggatcaacagctcctggggatttggggttgctctggaaaactcatttgcaccactgctgtgccttggaatgctagttg 
gagtaataaatctctggaacagatttggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagctta 
atacactccttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagttt 

gtggaattggtttaacataacaaattggctgtggtatataa^ 

tttttgctgtactttctatagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcccaaccccgagggg 

acccgacaggcccgaaggaatagaagaagaaggtggagagagagacagagacagatccattcgattagtgaacggatc 

tcgacggtatcggttaacttttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtagacataatag 

caacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttatcgatcacgagactagcctcgagga 

gatctgatcataatcagccataccacatttgtagaggttttacttgctttaaaaaacctcccacacctccccctgaa^ 

ateaaatgaatgcaattgttgttgttaacttgtttattgcagcttataatggttacaaataaggcaatagcatcacaaatttcacaa 

ataaggcattttmcactgcattctagtmggtttgtccaaactcatcaatgtatcttatcatgtctggatctcaa^ 

gctgcgcctgtcttaggttggagtgataratttttatcac^^ 

cttaggttagtgaaaaatgtcactctcttacccgtcattggctgtccagcttagctcgcaggggaggtggtctggatccacca^ 

gtctagagaataggaacttcggaataggaacttcgcggccgctttacttgtacagctcgtccatgccgagagtgatcccggc 

ggcggtcacgaactccagcaggaccatg^gatcgcgcttctcgttggggtctttgctcagggcggactgggtgctcaggta 

gtggttgtcgggcagcagcacggggccgtcgccgatgggggtgttctgctggtagtggtcggcgagctgcacgctgccg 

tcctcgatgttgtggcggatcttgaagttcaccttgatgccg^ttctgcttgtcggccatgatatagacg^gtggctgttgta 

gttgtactccagcttgtgccccaggatg^gccgtcctccttgaagtcgatgcccttcagctcgatgcggttcaccagggtgtc 

gccctcgaacttcacctcggcgcgggtcttgtagttgccgtcgtccttgaagaagatggtgcgctcctggacgtagccttcg 

ggcatggcggacttgaagaagtcgtgctgcttcatgtggtcggggtagcggctgaagcactgcacgccgtaggtcagggt 

ggtcacgagggtgggccagggcacgggcagcttgccggtggtgcagatgaacttcagggtcagcttgccgtaggtggc 

atcgccctcgccctcgccggacacgctgaacttgtggccgtttacgtcgccgtccagctcgaccaggatgggcaccaccc 

cggtgaacagctcctcgcccttgctcaccatggttgtcgacccgacctgagggtgaccgggatctgcggggggaccctct 

gaaaagtgaaggataagtgacgagcggagacgggatggcgaacagacacaaacacacgagagaagaatgttaggact 

gttgcaagtttactcaaaaaatcagcactcttttatattatggtttacataagcatttacataagacttggatagatt^ 

cataggcaagcttgatatcgaattcccacggggttggggttgcgccttttccaaggcagccctgggtttgcgcagggacgc 

ggctgctctgggcgtggttccgggaaacgcagcggcgccgaccctgggtctcgcacattcttcacgtccgttcgcagcgt 

cacccggatcttcgccgctacccttgtgggccccccggcgacgcttcctgctccgcccctaagtcgggaaggttccttgcg 

gttcgcggcgtgccggacgtgacaaacggaagccgcacgtctcactagtaccctcgcagacggacagcgccagggagc 

aatggcagcgcgccgaccgcgatgggctgtggccaatagcggctgctcagcggggcgcgccgagagcagcggccgg 

gaaggggcggtgcgggaggcggggjg^ggggcggtagtgtgggccctgttcrtgcccgcgcggtgttccgcattctgca 

agcctccggagcgcacgtcggcagtcggctccctcgttgaccgaatcaccgacctctctc(xcagggggatcccccggg 

ctgcaggaattcgggccgcggccagctccggcgggcagggggggcgctggagcgcagcgcagcgcagccccatcag 

tccgcaaagcggaccgagctggaagtcgagcgctgccgcgggaggcgggcgatgggggcaggtgccaccggccgc 

gccatggacgggccgcgcctgctgctgttgctgcttctgggggtgtcccttggaggtgccaaggaggcatgccccacagg 

cctgtacacacacagcggtgagtgctgcaaagcctgcaacctgggcgagggtgtggcccagccttgtggagccaaccag 

accgtgtgtgagccctgcctggacagcgtgacgttctccgacgtggtgagcgcgaccgagccgtgcaagccgtgcaccg 

agtgcgtggggctccagagcatgtcggcgccgtgcgtggaggccgacgacgccgtgtgccgctgcgcctacggctact 

accaggatgagacgactgggcgctgcgaggcgtgccgcgtgtgcgaggcgggctcgggcctcgtgttctcctgccagg 

acaagcagaacaccgtgtgcgaggagtgccccgacggcacgtattccgacgaggccaaccacgtggacccgtgcctgc 

cctgcaccgtgtgcgaggacaccgagcgccagctccgcgagtgcacacgctgggccgacgccgagtgcgaggagatc 

cctggccgttggattacacggtccacacccccagagggctcggacagcacagcccccagcacccaggagcctgaggca 

cctccagaacaagacctcatagccagcacggtggcaggtgtggtgaccacagtgatgggcagctcccagcccgtggtga 

cccgaggcaccaccgacaacctcatccctgtctattgctccatcctggctgctgtggttgtgggccttgtggcctacatagcc 

ttcaagaggtggaacagggggatcctctagagtcgagtetagagtcgacaatcaacctctggattacaaaatttgtgaaaga 

ttgactggtattcttaactatgttgctcctmacgcM^ 

gcmcatmctcctccttgtataaatcctgg^gctgtctctttatgaggagttgtggcccgttgtcaggcaacgtggc^ 
tgcactgtgtttgctgacgcaacccccactggttggggcattgccaccacctgtcagctcctttccgggactttcgctttcccc 
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Fig. 10b (3 of 3) 

ctccctattgccacggcggaactcate 

tccgtggtgttgtcggggaagctgacgtccttta^ 

ctgctacgtcccttcggccctcaalccagcg^ 

gccttcgccctcagacgagtcggatetcccto^ 

acttacaaggcagctgtagatcttegccactttto 

caagatctgcttmgcttgtactgggtcte^^ 

ctgcttaagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgt^ 
toagacccttttagtcagtgtggaaaatctctagcagtagtagttcatgtcatcttattattcagte 

aatatcagagagtgagaggaacttgtttattgcagct^ 

agcattttWcactgcattctagttgtggtttgtccaaactcatcaat^ 

tccgcccagttccgcccattctccgccccatggctgactaattttttttattta^ 

gctattccagaagtagtgaggaggctttmggaggcctaggct^ 

gtattacgcgcgctcactggccgtcgttttacaacgtcg^gactgggaaaaccctggcgttac^ 

cacatccccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgcagcctgaat 

ggcgaatggcgcgacgcgccctgtagcggcgcattaagcgcggcgggtgtggtgg^tacgcgcagcgtgaccgctaca 

cttgccagcgccctagcgcccgctccmcgct^ 

atcgggggctccctttagggttccgatttagtgctta^ 

gtgggccatcgccctgatagacggttmcgcccmgacgttggagtccacgttcttta^ 

aacaacactcaaccctatctcggtcta^^ 

taac aaaaatttaac gc gaattttaac aaaatatt aac gtttac aatttcc 
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caggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgaga 

caataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattccctttttt 

gcggcattttgccttoctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagt 

gggttacatcgaactggatctcaacagcggtaagatccttgagagtmcgccccgaagaacgttttccaatgatgagcacttt 

taaagttctgctatgtggcgcggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcatacactattctcaga 

atgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacag^gagaattatgcagtgctgccat 

aaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaac 

atgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccac 

gatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaat^ 

actggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggctggtttattgctgataaatctgg 

agccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgtagttatctacac 

gacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaact 

gtcagaccaagtttactcatatatacmagattgatttaaaacttcatttttaamaaaaggatctaggtgaagatcctttttgate 

atctcatgaccaaaatcccttaacgtgagtmcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttga 

atcctttttttctgcgcgtaatctgctgcttgcaaar.aaaaaaaccaccgctaccagcggtggUtgtttgccggatcaagagct 

accaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagto 

accacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataag 

tcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcac 

acagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttccc 

gaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccaggg 

ggaaacgcctgg^atctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcagggggg 

cggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggcctmgctcacatgttctttcctg 

cgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcg 

cagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaa 

tgcagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattag 

gcaccccaggcmacactttatgcttccggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagc 

tatgaccatgattacgccaagcgcgcaattaaccctcactaaagggaacaaaagctggagctgcaagcttggccattgcat 

acgttgtatccatatcataatatgtacatttatattggctc^ 

atagtaatcaattacggggtcattagttcatagcccatatatggag^ 

ctgaccgcccaacgacccccgcccattgacgfcaataa^ 

cgtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattga 
cgtcaatgacggtaaatggcccgcctggcattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgt 
attagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgggcgtggatagcggmgactcacggggatt^ 
aagtetccaccccattgacgtcaatgggagmgtmggcacca^ 

ccccattgacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagctcgtttagtgaaccggggtctct 

ctggttagaccagatctgagcctgggagctctctggctaactagggaacccactgcttaagcctcaataaagcttgccttga 

gtgcttcaagtagtgtgtgcccgtctgttgtgtgactctggtaactagagatccctcagacccttttagtcagt^ 

ctagcagtggcgcccgaacagggacctgaaagcgaaagggaaaccagagctctctcgacgcaggactcggcttgctga 

agcgcgcacggcaagaggcgaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggaga 

gagatgggtgcgagagcgtcagtattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccaggggg 

aaagaaaaaatataaattaaaacatatagtatgggcaagcagggagctagaacgattcgcagttaatcctggcctgtt 



atacagtagcaaccctctattgtgtgcatcaaaggatagagataaaagacaccaaggaagctttagacaagatagaggaag 
agcaaaacaaaagtaagaccaccgcacagcaagcggccgctgatcttcagacctggaggaggagatatgagggacaat 
tggagaagtgaattatataaatataaagtagtaaaaattgaacc^ 

gtgcagagagaaaaaagagcagtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggcgc 
agcctcaatgacgctgacggtacaggccagacaattattgtctggtatagtgcagcagcagaacaatttgctgagggctatt 
gaggcgcaacagcatctgttgcaactcacagtctggggcatcaagcagctccaggcaagaatcctggctgtggaaagata 
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Fig. lib (2 of 3) 

cctaaaggatcaacagctcctggggamggggttgctctgga^ 

gagtaataaatctctggaacagattggaatcacacgacctggatggagtgggacagagaaattaacaattacacaagctta 

atacactccttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagttt 

gtggaattggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatag 

tttttgctgtactttctatagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcccaaccccgagggg 

acccgacaggcccgaaggaatagaagaagaaggtggagagagagacagagacagatccattcgattagtgaacggatc 

tcgacggtatcggttaacttttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtagacataatag 

caacagacatacaaactaaagaattacaaaaacaaattacaaa^ 
atctgatcataatcagccataccacatttgtagaggtttt^ 

taaaatgaatgcaattgttgttgttaacttgtttattgcagcttataatggttacaaataaggcaatagcatcacaaatttcacaaa 

taaggcattttmcactgcattctagtWggWgtccaaactcatcaatgtatcttatcatgtctggatctcaa^^ 

ctgcgcctgtcttaggttggagtgatacatttttatcact^^ 

taggttagtgaaaaatgtcactctcttacccg^cattggctg^ccagcttagctcgcaggggaggtggtctggatccgagcte 

gaattggccgctttacttgtacagctcgtccatgccgagagtgatcccggcggcggtcacgaactccagcaggaccatgtg 

atcgcgcttctcgttggggtctttgctcagggcggactgggtgctcaggtagtggttgtcgggcagcagcacggggccgtc 

gccgatgggggtgttctgctggtagtggtcggcgagctgcacgctgccgtcctcgatgttgtggcggatcttgaagttcacc 

ttgatgccgttcttctgcttgtcggccatgatatagacgttgtggctgttg^gttgtactccagcttgtgccccaggatgtt 

gtcctccttgaagtcgatgcccttcagctcgatgcgg^caccagggtgtcgccctcgaacttcacctcggcgcgggtcttg^ 

agttgccgtcgtccttgaagaagatggtgcgctcctggacgtagccttcgggcatggcggacttgaagaagtcgtgctgctt 

catgtggtcggggtagcggctgaagcactgcacgccgtaggtcagggtggtcacgagggtgggccagggcacgggca 

gcttgccggtggtgcagatgaacttcagggtcagcttgccgtaggtggcatcgccctcgccctcgccggacacgctgaact 

tgtggccgtttacgtcgccgtccagctcgaccaggatgggcaccaccccggtgaacagctcctcgcccttgctcaccatgg 

tgaattccgcggaggctggatcggtcccggtgtettctatggaggtcaaaacagcgtggatggcgtctccaggcgatctga 

cggttcactaaacgagctctgcttatataggcctcccaccgtacacgcctaccctcgagaagcttgattaacccgtgtcggct 

ccagatctggcctccgcgccgggttttggcgcctcccgcgggcgcccccctcctcacggcgagcgctgccacgtcagac 

gaagggcgcagcgagcgtcctgatccttccgcccggacgctcaggacagcggcccgctgctcataagactcggccttag 

aaccccagtatcagcagaaggacattttaggacgggacttgggtgactctagggcactggttttctttccagagagcggaac 

aggcgaggaaaagtagtcccttctcggcgattctgcggagggatctccgtggggcggtgaacgccgatgattatataagg 

acgcgccgggtgtggcacagctagttccgtcgcagccgggatttgggtcgcggttcttgtttgtggatcgctgtgatcgtca 

cttggtgagttgcgggctgctgggctggccggggctttcgtggccgccgggccgctcggtgggacggaagcgtgtggag 

agaccgccaagggctgtagtctgggtccgcgagcaaggttgccctgaactgggggttggggggagcgcacaaaatggc 

ggctgttcccgagtcttgaatggaagacgcttgtaaggcgggctgtgaggtcgttgaaacaaggtggggggcatggtggg 

cggcaagaacccaaggtcttgaggccttcgctaatgcgggaaagctcttattcgggtgagatgggctggggcaccatctg 

gggaccctgacgtgaagtttgtcactgactggagaactcgggtttgtcgtctggttgcgggggcggcagttatgcggtgcc 

gttgggcagtgcacccgtacctttgggagcgcgcgcctcgtcgtgtcgtgacgtcacccgttctgttggcttataatgcagg 

gtggggccacctgccggtaggtgtgcggtaggcttttctccgtcgcaggacgcagggttcgggcctagggtaggctctcct 

gaatcgacaggcgccggacctctggtgaggggagggataagtgaggcgtcagmctttgg^gttttatgtacctatcttc 

ttaagtagctgaagctccggtmgaactatgcgctcggggttggcgagtgtgtmgtgaagttttttaggcacctm^ 

aatcamgggtcaatatgtaattttcagtgttagactagtaaattgtccgctaaattctggccgtttttggctt^ 

gcttgggctgcaggaattcgggccgcggccagctccggcgggcagggggggcgctggagcgcagcgcagcgcagcc 

ccatcagtccgcaaagcggacogagctggaagtcgagcgctgccgcgggaggogggcgatgggggcaggtgccacc 

ggccgcgccatggacgggccgcgcctgctgctgttgctgcttctgggggtgtcccttggaggtgccaaggaggcatgcc 

ccacaggcctgtacacacacagcggtgagtgctgcaaagcctgcaacctgggcgagggtgtggcccagccttgtggagc 

caaccagaccgtgtgtgagccctgcctggacagcgtgacgttctccgacgtggtgagcgcgaccgagccgtgcaagccg 

tgcaccgagtgcgtggggctccagagcatgtcggcgccgtgcgtggaggccgacgacgccgtgtgccgctgcgcctac 

ggctactaccaggatgagacgactgggcgctgcgaggcgtgccgcgtgtgcgaggcgggctcgggcctcgtgttctcct 

gccaggacaagcagaacaccgtgtgcgaggagtgccccgacggcacgtattccgacgaggccaaccacgtggacccg 

tgcctgccctgcaccgtgtgcgaggacaccgagcgccagctccgcgagtgcacacgctgggccgacgccgagtgcga 
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Fig. lib (3 of 3) 

ggagatccctggccgttggattacacggtccacacccccagagggctcggacagcacagcccccagcaccca 

tgaggcacctccagaacaagaccteatagccag 

gtggtgacccgaggcaccaccgacaacctcata^ 

catagccttcaagaggtggaacagggggatcctctagagte 

tgaaagattgactggtattcttaactat^ 

ccgtatggctttcatttctcctcctt^ 

cgtggtgtgcactgtgmgctgacgcaacccccactggttggggcattgccaccacctgtcagctccttt^ 

cmccccctccctattgccacggcggaactcatcgccgcctgccttgcccgctgctggacagggg 

ctgacaattccgtggtgttgtcggggaagctgacgtcctttccatggctgctcgcctgtgtt 

acgtccttctgctacgtcccttcggcccte^ 

gcgtcttcgccttcgccctcagacgagtcggatct^ 

accaatgacttacaaggcagctgtagatcttagccacttmaaaagaaaaggggggactggaagg 

cgaagacaagatctgctttttgcttgtactgggtctctctggttagaccagatc^ 

aacccactgcttaagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcc^ 

gatccctcagacccttttagtcagtgtggaaaatctctagcagtagtagttcatgtcatcttato^ 

gaaatgaatatcagagagtgagaggaacttgtttattgcagcttataatggttacaaata^ 

aaataaagcatttttttcactgcattctagttgtggtttgtccaaactcat^ 

cctaactecgcccagttccgcccattctccgccccatggctgactaatttttt^ 

ctctgagctattccagaagtagtgaggaggctttmggaggcctaggcttttgcgtcgagacgte 

gagtcgtattacgcgcgctcactggccgtcgtttta^ 

tgcagcacatccccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgcagcc 
tgaatggcgaatggcgcgacgcgccctgtagcggcgca 

ctacacttgccagcgccctogcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgcc 

tctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcga^ 

acgtagtgggccatcgccctgatagacggttmcgccctttgacgttggagtccacgttctttaate^ 

actggaacaacactcaaccctatctcggtctattcttttgatttataagggattttg 

ctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgttta^ 
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